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Canakinumab Antiinflammatory Thrombosis Outcome Study (CANTOS)  
 



BACKGROUND 
•  Experimental and clinical 

data* suggest that 
reducing inflammation 
without affecting lipid 
levels may reduce the 
risk of cardiovascular 
disease.  

•  Canakinumab is 
approved for chronic 
idiopatic juvenile arthritis 
and criopiridine 
syndroms 

*JUPITER (Justification for the 
Use of Statins in Prevention: an 
Intervention Trial Evaluating 
Rosuvastatin  

 
 

Yet, the inflammatory hypothesis of atherothrombosis has remained unproved 



METHODS  
 •  Randomized, Multicentric: 39 

countries , double-blind trial  
•  N:10,061 patients  
•  Patients eligible  

–  history of myocardial infarction  
–  high-sensitivity C-reactive protein >= 2 

mg (despite the use of aggressive 
secondary prevention strategies) 

•  three doses of canakinumab 
SC every 3 months 
50 mg  150 mg  300 mg,  

RCT  (sponsored by Novartis).  



Methods II:   5 years of surveillance 
 

statistical significance for the primary end point (the two-sided P value thresholds: 
P < 0.01058 for the test of the 300-mg dose of canakinumab  
P<  0.02115 for the tests of the other two doses 

MACE 3 

first occurrence of 
nonfatal myocardial 
infarction 

nonfatal stroke cardiovascular death 



Methods II 
  
•  The second key 

secondary end point: 
–  new-onset type 2 diabetes 

among patients with 
prediabetes  

•  Other prespecified 
secondary end points: 
–  death from any cause and the 

composite of non- fatal 
myocardial infarction, any 
nonfatal stroke, or death from 
any cause.  

statistical significance for the primary end point (the two-sided P value thresholds: 
P < 0.01058 for the test of the 300-mg dose of canakinumab  
P<  0.02115 for the tests of the other two doses 



Basal Characteristic  
Patients had an average age of 61 years, had multiple cardiac risk factors, and had a history 
of frequent revascularization and aggressive use of secondary prevention medications, 
including approximately 90% of the patients being treated with a statin. 



Resultados 

Discontinued by the end of follow-up: 
18.1% in the placebo group  
18.7% in the combined canakinumab groups 



Results over endpoints 

although the modest overall effect was completely driven by a lower incidence of 
myocardial infarction. 

All-cause mortality was neutral in the comparison of all canakinumab doses with 
placebo (hazard ratio, 0.94; 95% confidence interval, 0.83 to 1.06; P=0.31). 



a significant effect for the primary end point was 
observed in the 150-mg group (hazard ratio vs. placebo, 
0.85; P = 0.02075, with a thresh- old P value of 0.02115)  

In the group that received the 150-mg dose of canakinumab (for 
which the P value met the significance threshold for the primary 
end point), the hazard ratio versus placebo for the secondary 
cardiovas- cular end point was 0.83 (P=0.00525, with a threshold 
P value of 0.00529) 

The effect of the 300-mg dose looked similar, but this dose 
level did not achieve statistical significance because of the 
complexities of testing multiple doses against placebo.  



We found a significantly higher incidence of fatal infection and sepsis with canakinumab than with placebo, as well as 
a reduction in platelet counts with no increase in bleeding risk. By contrast, cancer mortality was significantly lower  



Efectos adversos 



Conclusions 
Treatmente with Canakinumab In patients with 
cardiovascular disease and residual 
inflammatory risk (PCR hs > 2 mg) despite 
vigorous treatment with statin,  
 
•  significantly reduced high-sensitivity C-

reactive protein levels without reducing the 
LDL cholesterol level 

•  The 150-mg dose resulted in a significantly 
lower incidence of recurrent cardiovascular 
events than placebo.  



Critics CANTOS study 
•  Dessing: 

–  Decresed sample from 17,200 patients,  to 10,000.  
–  Prolongation the follow-up to allow for the accumulation of an adequate number 

of events 
–  Introduction of a group for 50 mg kanakinumab;  

•  Modest benefical effect was about reduction in miocardial infarction. 
–  More information is needed about the details (infarct size, Q-wave vs. non–Q-

wave, and spontaneous or procedure-related).  

•  No reduction in mortality 
•  Concern about safety profile 
•  Considerations about canakinumab cost: Given monthly for 

approved indications, canakinumab is priced at approximately 
$200,000 per year in the United States  

 
First evidence about the inflammatory hypothesis of coronary artery 
disease as therapeutic target 
 



The Cardiovascular Inflammation Reduction Trial (CIRT) 
U.S. National Heart, Lung, and Blood Institute (NHLBI).  
 



Background 
•  Inflammation plays a critical role in atherothrombosis 
•  In the CANTOS study, treatment with canakinumab, a 

monoclonal antibody that selectively neutralizes 
interleukin-1β, resulted in fewer cardiovascular events 
than placebo, without lowering lipid levels or blood 
pressure  

•  These results thus provide proof of principle that 
inhibiting inflammation can prevent atherosclerotic 
events  



Background 

•  We hypothesized an alternative approach to inhibition of 
inflammation with Methotrexate  

–  low-dose methotrexate has antiinfamatory effect 
–  Low-dose is widely used treatment for inflammatory conditions, 

including rheumatoid arthritis, psoriatic arthritis, and juvenile 
idiopathic arthritis 

–  low-dose methotrexate use reduced vascular event rates in 
patients with rheumatoid arthritis or psoriatic arthritis  

–  Low-dose methotrexate is an inexpensive 



Methods I 
•  RCT NHLBI sponsored (budgeting nearly $80 million) 
•  N= 7000 to 5500: 

–  for 530 to 634 events to give the trial 90% power to detect a 23% 
lower rate of the primary end point  

•  Inclusion criteria: 
–  history of myocardial infarction or multivessel coronary disease 

and either type 2 diabetes or the metabolic syndrome in a 
medically stable condition  

•  Exclusion criteria similar to use of methotrexate in rheumatic 
diseases 

•  open-label run-in phase lasting 5 to 8 weeks: 
–  1 mg of oral folic acid daily,  + oral methotrexate once weekly in doses increasing 

sequentially from 5 mg to 10 mg to 15 mg.  

•  Randomly assigned in a 1:1 ratio,  
–  Placebo 2395 patients v methotrexate 2391 patients 
–  At 4 months, the dose was increased, per protocol, to 20 mg of methotrexate (or 

matching placebo)  



Methods II 
Primary Endpoint al 4 years: 
*    Time to first major cardiovascular event 
        -Composite of non-fatal MI, stroke and CV death 
 
Secondary Endpoints 
*    All-cause mortality 
*    Percutaneous or surgical coronary revascularization 
*    Hospitalization for congestive heart failure 
*    Incident venous thromboebolism 
*    Incident atrial fibrillation 
*    Incident diabetes among those without diabetes at randomization 
*    Incident peripheral artery disease  
*    Clinically worsening aortic stenosis  



The median age of the patients was 66 years, 19% were women, and 22% identified themselves as nonwhite or Hispanic 
Previous myocardial infarction in 61% of the patients and multivessel coronary disease without previous infarction in 39%. 
Coexisting conditions were diabetes in 68% and the metabolic syndrome without diabetes in 32%. 





Results 

•  mean weekly dose: 
–  18.8 mg in the methotrexate group and 19.0 mg in the 

placebo group.  

•  Discontinued the trial regimen.  
– 21% of the patients in the methotrexate group 

and 22% in the placebo group  



Increases  ALT and AST 
Increases  mean corpuscular volume  
Reductions in the total white-cell count 
Reduction in hematocrit level, and hemoglobin level  

(P<0.001 for all comparisons) 



No reductions in levels of C-reactive 
protein, interleukin-1β, interleukin-6 or 
lipids 





It is thus possible that the ability of methotrexate to reduce the C-reactive protein level is limited to clinical 
situations in which inflammation levels are high 



Adverse events 
•  Modest leukopenia and elevations of ALT and 

AST levels were more common in the 
methotrexate group 

•  Mouth sores and oral pain, unintended weight 
losswere more prevalent in the methotrexate 
group  

•  Cancers developed in more patients in the 
methotrexate group than in the placebo group 
(52 vs. 30; rate ratio, 1.72; P = 0.02)  

•  Bleeding and infection, were similar in the two 



Conclusions: low-dose methotrexate 
antiinflamatory therapy  
did not reduce  
• interleukin-1β, interleukin-6, or high-sensitivity C-reactive 
protein  

• cardiovascular events 

(The inflamatory target in atheroclerosis may depend of others patways different of 
Inhibition of interleukin-1β–interleukin-6 signaling, a process initiated at the level of 
the NLRP3 inflammasome) 



Canakinumab Antiinflammatory Thrombosis Outcome Study (CANTOS)  
 
The Cardiovascular Inflammation Reduction Trial (CIRT) 
 
 
…..the search for a widely used alternative anti-inflammatory treatment that 
may reduce the risk of atherosclerotic events among patients with coronary 
artery disease continues  
 



autumn crocus 
   
Mechanism of action: 
 
inhibition of tubulin polymerization and 
microtubule generation  
possibly, effects on cellular adhesion 
molecules, inflammatory chemokines,  
and the inflammasome.  
 

Colchicine  Cardiovascular Outcomes Trial (COLCOT)  
 



randomized, double-blind, placebo-controlled trial,  
167 centers in the 12 countries   

4745 Patients:   
 

1:1 ratio to receive either colchicine (at a dose of 0.5 mg once daily) or placebo  
 
The primary efficacy: MACE 
 

Death from cardiovascular causes 
Resuscitated cardiac arrest 
Myocardial infarction 
Stroke 
Urgent hospitalization for angina leading to coronary revascularization  
 

 
were enrolled a mean of 13.5 days after M.I. 
 





The mean age 60.6 years 19.2% were women  20.2% had diabetes.  
percutaneous revascularization procedures 93% 
Dual antiplatelet therapy and statins in 98 and 99% respectively 

 
  
 



followed for a median of 22.6 months.  
 event occurred: 
5.5% of the patients in the colchicine group; 7.1% in the placebo group  
 
 









Limitations: 
 
Withdrew consent and lost to follow-up 0,6% + 1,9% 
 
Stoped the treatment in 18.4% of the colchicine group and in 18.7% in placebo 
group  
 
Duration of follow-up was relatively short at approximately 23 months.  
 
N=  4745 patients. a larger trial, better assessment  
 

Results apply only to patients who have recently had a myocardial 
infarction.  
 



CONCLUSIONS 
 
 
Among patients with a recent myocardial infarction, 
colchicine at a dose of 0.5 mg daily led to a 
significantly lower risk of ischemic cardiovascular 
events than placebo.  


